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(57) [Mifcl] 
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(2) 



#§S2 00 3- 202500 

2 



LTIE©3te#fcK<I7-£=PrU ftj£4rB&90° *r0 

10 

««E*lUVXWfc©nK*ft:^tt'*?S»lfllllfeRlTr'- 

lltnE«3U>'XWi©|IBlt*ft:^r|g*ffift|«HifrR|-C-C 
3S»fe-*9, #v^X«osg«|HI|j|«raEfl:S**ii:KJ: 

NpSl.8 20 
N P : fifty y X-A©d«K:aH-5JH*r*, 
[fft#JS2] **©i^XW*r*U WMfcOi'S'XW 
»K3t*»»c*«Wttfc»rili-5X— AV-V'XjRi:, X 

ffess^ *« *. fca&^g-c fc o r , 

U-CjE©3t*tt^!7 — Sr*U. #3££B&90° tfr? so 

x»t. 

atrffiMi^vx»t©ra^a5<kprffi*s^raiBS:i!i-cT 

BK**t. A©*»tt/<!7-«r*r«JBZuvXWi: v 
IIW^^vXWjkwWKXfls^flBjfcffi^tlBHIftBI-c-C 

fltriajg3W>X»i©ra{cSYkWIB*S«raH8SriHTT 

«rfBJg4W^X#t©ratc:S<k%|g/iSaKIB8S:IHr-t; . 
IHaStte^SW-^X^i. a»£>ft9, #w^Xi¥©£ 40 

[HMtffS] ttEJUi UfXWtt, X-S^r/tdKLT 
H*SiiTV*S Cfc*#«'*^*IIMt* 1X1*2 ©vvf 

[111**4 ].»**l»SBI** 3 ©v^r*t*»»cE«S 
[3BW©8¥i»!fclft93] 

[000 1] so 



i&m<m-r&&m&m *xna, ccd (charge coup 

led Device m^ife-g-^^) -^CMOSir (Complementa 
ry Metal-oxide Semiconductor ffiffite&JglfcffclR^^ 

gtflrttB. flMU**tt3|E (PDA : Personal Dig! 
tal Assistance) ^CF*3^XI4^#lt *ir-5* * 7©£ 

< I*. 4*l5X-Av^X**|^fc*ffl©fHMS«fcH 
[0002] 

[^©Sffi] ffi*g7^/^©ft4Ot)lCCCD-^CM0 

©«t5*^^/W*p<7^*JV>TI4, Sj£, 200^W5ff 
■^300^iii^ t V o fciSHlg Sr*i" 5CCD J ?=CM0S* 
tfciS«3^«(wti«$^5 J; Mcfcofcfc*. at**-?* 

T^**5?K »fc, ®KSr^<k**T^^«*s^rig^X 

[0 0 0 3] $ fi^T?l4. 

a|g^©|Bj-hlci t), y.-j-^a ^, 
;v^\Z=.-9, KfflMg, (PDA : Perso 

nalDigital Assistance) 3E|C»lfc3£S;6SF*3j®X»4fl-tt 

[0 0 04] ^©i^^Ji^eSr/hM^-r^fcfclc, 
X-A^vX^«r#B&©&*t?£f«?au:J\ ft8§fi££{b 

X.»4\ «fH¥ll-l96303^-^lJ:i4 % •^^•^^.y-K© 
X— Al^XSItcji^T, )tK-hlcS#tffiSrS:»f-CB&90 
9 JfrOfftlffc^ ^ffijU>-XSf.SriSTai^5R^Ji{C3t^ 

ig^@«, AX=**:*»|*©H*t'>'X*-*©fc« 
tcRSt®*S9:tf\ r©St#t®^3t8&SrE&90° Iff 9 ftiffc 
'5r®)©2-o©]E^>'XPx B^©3EP-^X»SrS-C 

[000 5] ^1t&l<omt^X, #M¥ll-258678#^ 
SICI4, ^^^^©H^U^X^* T5Tgb©jE 
^^Xi¥©^fi3tJ:S#tffiSrta:*t, ^©KltST'JtKSrDS 
90° Jf«9*lffc^> EW-^XPSrST««SSI^(?:S5«l 

[0 0 06] £e>K, «f§|5p8-248318^#{C{4, 
*«»&«C V IE©3t^«I^I7-*^i-5Sl K>-Xi¥ 

AOJt^tt^C-fc^ri-S^WXWi, 3E©ft 
^W/-5!7-Sr^-r5^3^^Xaii:, 3E©)t^&?j^!7- 



(3) 



mm 2 003-20250 



Ai/yXtjEu-yX©^i'yX > a»e>«/jgl,fcX-A 
uvXjRjJSBB^ftTV^,, 

[0 0 0 7] $ #912000- 131610-5§~&SUC 

VX, *»e>fl|jESLfcX— AU^X^ii'M^StfCVS. 10 
[0 0 0 8] 

[$S93#S?fcL<fc5 fc-rSOH] LA»L^SP>, 
1 1 -196303-^fc 5 V * ti&MW-l 1 -258678-§-^«Jc:i3V 

#&£P f gSr£ft*X-Al^XmSr*SteL;fe^lE>>, 

[0 0 0 9] #MqZ8-248318-^fc5V>»4#gB2000 
-131610-^lCfE«^tfCV^X— AW^X5R|* X &1V-V 20 
X»iJi*ff(:*f < , = >v< ? h £ ic* 5 <k ^ ? IBM 

[ooio] si±<owM\cm^ asttie-e* 

[0011] 

[assr^ft-rsfcfeK)^] JifEsw&^-rsfc* 

SgiroaS8H{c#5«&i£Bra:, «&e>wXi¥£* 
U R«*rov^X»fB]<olUIB8Sr«ft:*-e:5c:i:lcJ:o 

X-AV^XI^ X-Al^X^asj£j&Lfcft#l8i£r 

T, HiflEX-Au^X^ji, (»flcflM*> CUBIC, ^($tL 

SPSMB^X-fcifi^^y XASr-g-trSfi i^vX»i: x 

EBStt, *»3t^«)^*7-4r^i-sm2V^X»i, 

ffifiSH, jE«^«)^!7-Sr^-t-5m3^^Xi¥t, 

bb&*u " je©#*a&<*!7— *#+ wxs.t % 

#w^X»(OS^rafiiSr^k*-e-5-i:lci 
[0 0 12] KpS1.8 

n p : m.&zry XA©di»i^-r5®^, 

[0 0 13] ±IS@WSr^-f-5fc«>t::. £12© 

«Ktc€S5Jgfit«B«:, «t£©i^X3¥$:;fru so 



^S:iH^«)^^«)^gEf&prtgtc^fig-t-5X-A 
X^t, X-AW^X^dS^Ufc3t^Srm^«-§"^ 

£&rs«&i^£<f ;tfc«&£BT-fco-c, miax- 

✓<!7-£*U 3fc3fc*i&90 ,> *r«? ft(f 5l*lg|$£#*iB«Mif 
xfcieAT'y XASr-^tf^li^vX^i:, tfrtEJBlwi/'-X 

^^<r7-Sr*-r5»2l-^X^i:. f5f5»2V^X» 
£©raKg{fc^fE&^f?fllE£PlTTgaB£*t, 3E©3fc 

#^!7-**i-5gi3v^x©t, iMajtew^xwi: 

©P5lcgg<liW«g*^P^BISr(H i CrK®$n, jE©#^ 

Si:, ft»g>tt0. «-u^Xi¥to^rai!iSr^{k$-er5r 
[0 0 14] **W©SiJ©WiEtt, JbCttBSEB 

£1T> f'J^jv-b* =7<nmvi.. fiSffr^/uxty-*? 
5o 

[0015] 

[3S9§©^i6©)gfi] £tT, @B«:#fiSbT v *$S§H© 

[0016] *&m<o-mi&Mmx'ibzm&.mw.i*. m 
«3^^ifeS:iEffif^rtitc^-r s x- a u^xm t 

(TL) . Jt^e«jaw?jX7-f ;V9 (LPF) -t, X-AU 
(TL) fct 9 »*4Hfc**ft*t»S'4«ft: 
<sr) r-^fig^ixrvN^o 
X-A 1^X^14, rtSCicS^tSSr^-T^T'y XA(PR) 
Srfl-r^^l^V-X^Grli:, ttRi~6 l^X«f§:-&A/-e 
v^5„ «^B»4, ■7 f v f ^/w*^7 ? 

IS, ft ^^^ffi* <PDA : Personal Digital Assistanc 

e) ^lCf*9SEXI4^#ft*tt5*y 9<D3iizzmi$.mm 

[0 0 1 7] X-Al^yXS (TL) 14, &lV>-Xi£<Gr 

l)Sr-&tf1gSc©W'^Xffif*»P>«J5gSixT*J!J, =&W>-X 

mvmiomm&mikzitzz. t \z£<?x%<£&<o*.% z 
&mtz*tzz\k&iijmx'»>z<, m^>^m{Cri)tijE 

90° ^fDfttf^T'y XAPRSrW-T-So 
[0018] ?t^o— (LPF) mmis 



5 



#512 0 0 3-2 0 2 5 

6 



5«ft***«■LTfl^JfcSftfc*JB^^w<;*:7 
A*ft*^««KW»«*©#tt«rliI«f»*fcJ:9art 

10019] JtftJHF (SR) 14, «^<35®^Sr*Ti-5CC 
D*»6*9» X-AH^X**J»rtbfc**«l*rCCD-C« 10 
«fll-§-fc**i-S. (SR) •C£j5fc£ivfc«-j§- 

■cft&ctasf-eaistti. **s % ccD©ttfc>9 kotos* 

(Complementary Metal -oxide Semiconductor) 5: 

[0 0 2 01 B175SE8I4, *&93©Sgl7!rSfg8S^g 
tt©***«fc**;h,«X— Awv'Xfcodftfifcifteil 20 

«^»w^Xjn4- , C* LJteKfcaiMSjK* Ltv^S. 

[0021] Hnc^s*ifcmiwiii6^ffi©a»^BK 

■~©*»fcRLT» &ffiK#UTtefl!l;&»e><ftfttM— # 
fti-5jEro3t^!7-Sr*-rs»4U^X»Gr4. 
JiKStt-CV^,, r©5»>> g?ll->Xi*Grll4. <%#ffld> 
fcJBK, <ftfrffilKia®Srfij»tfcAp«=^*^*t©IRl 

u>x*^-lk Hi^mvs^^ttsia^xy xap 

jE > = * * * ^<om w v XSSHF-L3ri> 6 * ix-C v * 

-AW^X^<DftM^^Kil«1lT?(r>SI^©iB@S:^-r 40 
fc»t-*>5„ lltffifftCffiStiSsEli, iai8*» 
J: 5 K* ja^XyXAPRt/i-oTVV?). 

[0022] mz\^^Mtmznmmmm(Dm^.mm.iz 

-£*;rt3X-- A 1^X^(4, «l«cflS*»e>)glJ:, ^*&B#K 
*BK»LTB3S*ixjEO**«l^!7-*:*-*-5JBl v 
^X*Grl, *££££®|Kffia»£*£&;££l8tttll8~ 

5A<03t^!7-S:^-r5^2W>-XaiGr2, St) ST, £ 

(&«ptc<6iB k# v x mfe £ *we© ytnE$f< v — & m-t z> 
S3w^xpcr3, mmM&m&vtmt*t>&MmM.m.mft so 



IS— ©^f&KBSLT, &®K#LT&<Ma»e>WMB!k^ 
Kii-5iE«)t^i7-Sr^i-5®4P'^X»Gr4. 
fi£$tvTV>5 0 gfH-^XS^Grltt, <fe#fi!ia» 

©SS2l^XS?^L2jS»&«fifc£*vC^-5. 
[0 0 2 3] 1a3K*£;ftfc?i?3©*^6^fig©«f&g«K , 

&ffi K*t b T @^ $ *VjE©tt¥l$^ 17 - «r*ri- -5 fl{ 1 V 

. 0>KttKffUC« U tftftflJA^filii^ fit 

5A<D3t^/<J7-Sr^r-rsS2P->'X|*Gr2 v S9ST, £ 

^3W-^XpGr3. SM^^KSH^^d^fjae^^^^ 
H'-cSffiCiSLt^ &EK#LT&{fflA»^#fl!K:|£ 
S-r5EcT3Jt^!7-SrWt--5|g4W'^X»Gr4, 

V^XS¥Gr5*>P>«lfiK^ttTV^„ ^j*,, fluyX 
»GrlttU *ttMjft>&INlC, felfi:ffi!lKaffi?r(6l»tfcAp< 
=*#*^t*©S&ll'>"XffHH.K S±^rT5p«-C*$ 
H-SiS^Xy XAPR S il!£MlMK©Sg2V>-Xifm,2. ji> 
£>fl£j££;h/0^ 0 4fc, grsu-VXpGrStt. 4&#ffi!lK 
caffiSrlRjItytjE^ 7&tK© UVXjjf-T-L8©**»'fe 

[00 24] 04K^S;rvfc»4©*i6^©»f&3£gK 

-^4tt5X-^V^X^J4, <&#flga>£>flgK, XffiFXHC 
VXpGrl, a®^^ffi»ttJ!8a»6.ftfi^^E«lttffi- 

$B3w>-x»Gr3. Mcmm&mmvtmit>»b&&&fiLEm#; 

^©^l:KSLt« &®K5tt^Tf£flda^<8)#fi!l^ 

7 Jftu^XBGr^ 
j*£*u*CV>S. r©5*>. fglu^XWGfltt, «>{ttBBa» 
feJBfc. <feft:«ca®^lpUt^y=^*^^<D^l 

©JB2i»'X*^2 % tB±7ff74K-C*$H«BEA^'!> 
XAPR % i^ta^tt9M3^>-XSI^L3. *-&«fig*itT 

[oo2 5] a»c9ejifcflisexiGMtomuK-*tc 

^■*ttSX— AUVX^Ii, <K)ft:fi!l*>P>jSK x aSffif«F»c 
>X»GrK *S»^ESt*ffi3»»*>ftfi^^ESI«tffi— 
5A©?fe^!7-S:^i-5m2^^XpGr2, S«9ST. £ 
S3V^XHGr3. 4HB«ittefB«tt«^ftl(«(^mft 



[oo2 6] mKf*znit.m%<onffiMi&<om®.mwK 

5A«)t^I7-Sr^-rsm2U>-X»Gr2. t) ST, £ 
fffl^Klfeffi K*t b T @ 5£ $ 4x1 Wft^tt^ !7 - £ *ri- 5 

SfS31^Xf¥Gr3, *s^^m«t*t«8^e>*ftji^E*« 

®J-r5EO*^<!7-^^-r5^4W>X^Gr4, XflFR» 
ic&ffi \z.M L T B ^ $ *IjE©**«J'< 17 - Sr*-t" 5 g§5 
w>XS¥Gr5;S»£>«ric£ix-t^.5 0 r©5*>, Sgli^X 

fl^mA^V XAPR, P5di^oS2U^X3(f^-L2, 

tttaiK: a® £ (61 tt je ^ = * ij * tevt<Dm3 u > xm*i 

3, *^«fig^HTV>5e ^5V-^XS¥Gr5Ji, <gj 

1 0 0 2 7 ] m7\c7jk£titzm7<D&Mi&m<DWi&mw.i l £ 

^xpGrl, *MJS?,jfeEl!t^llB*»fe*«*,^Kl»l4fcjl8^ 30 

5A^)t^l7-Sr*-rS»2l->XpGr2, >&9ST, £ 
Lti£ * 4x1(0 P - £*pr 5 

«3^VXS¥Gr3, aS^^E«t!K«8*»fe*«ii^K»yi 

lc«lEfc^LT@^$4xjE©^«J^!7-S:*-r5»5 
P-VXS$Gr5;i»t>«f££;»x-C^.5 0 C©5*>, SSl^X 

itSfi^XyXAPR, j^(£b^<0®2U^X^L2, * 
#G!llCiSffi£|B]«**:jE* = * * ^^©^3 l-^Xifi^L 
3, d^«fig$ixTl>5. »5UVXpGr5li, «9 

K>^t,«fj*$JxTV5. 

10 0 2 8] IS8[c^$4xfcm8<0^iSi^fil©«^gtc 
•&*4x5X— AW->-X^I4, ^fiS^e>J®l-, Sfg^c 
16 B t c *f L T @ ^ * JxiE K) )fc ^ W y< V - £ *T -f £ S 1 w 



#§l 2003 — 20 2 500 



5A<D3¥;^<!7-Sr*-i-5»2l--^X^Gr2, &»)ST, £ 

^3w^x^Gr3, &mMMmmftmfrt>Mc&m&mm&: 

til-t-5jEc03t^!7-=Sr^-r5^4U'^Xi¥Gr4, SfgfBf 

W-VXpGr5*^«J5£$4xTV^<5 0 rcDp*>, JfclU'X 

=^.*^^©MlWVX3g^-m iaJ;^fT¥Sn?S$ 
}l5M/yXAPR, Mfi^cOS2W->X^L2, 
fefi$fifc£;ix-C^5 0 ^5W^X8¥Gr5i4, MMHc 

m&znx^z. 

[0 0 2 9] ^IS^flg^X-AUVX^Ii, SglPrt 

y XAPRS:{i^.TV^o rroi5f-, fe»fls?tro3tttS:BS 
90° Jf«?fttf5ritJ:J;iJ, «te^B«>a*»(t±©aE® 

[0 0 3 0] >v-p* 7*m\z.2>7Lit.m<h^ mm'p 
<o*-(6)*^s-r s - ^ *< x — a u>xmz<s$.thz u- 

^X^>iK9^<0?t^^S:iai^«)^iB^JL^-&, 
>x^(oi^vx^(D^tit^:i-5-*-T-fc9, 

[00 3 1] w*Ud*tU ^HMffiwX-AU^X^ 

5. R«SC «fc <0 <fefl:7t«>)tttSri&90 o Sf^fttf 

[0 0 3 2] Sl*ffi<OC!:M«, »lV->-XS¥Grlrtg8r*fe 
5r i:*sS*Lv>. *t*(*«lcE«$Jxfc*iu^X . 
S¥GrlrtgBldiBg-rsri:tcit5, «tt!6B«>*£2rffl 
$ SrS:/h<r-r ^ r i *s "liglc^S,, 

[0 0 3 3] SMBDtt, <a)rtSSR#tXy XA, <b)Scffi 

7—, owj-JifirftjiU-CbJ:^* 1 . ( a )rtSPS#t^y 



9 



(6) 



#§g 2 0 03 — 20 2 500 

10 



v\ 

[ 0 0 3 4 J SttSSrrt^Slt^y XA-e«fi£-f-5» 
*Lv\, 

[0 0 3 5] MpSl.80 (ftU NpllT'y XA<Dd«*K*t 

rs/sifr^) 

C 0 O 3 6 ] £ -hIS©ffltcJnx.T«T(0®Httfc 

[0 0 3 7] Np^l.84 

R*tffiH:>.5fe^*±RJ*a-C*<T'bJ:v\ lit 

r-rv^)tsr^$-&Tt«fcv\ $f>ic, &mmmmx 
tt, 7"y XA«oAtt®ittitt®«v>i*tb'b J FB-efe5 

[0 0 3 8] R*fffiJ;*K <feftfflU4 2tSc^T> 1 tfc 
«TW^>X^-e«j^$ixT^Sri:^S*UV\ 3? so 
l#rtSBUli»#3te©}fctt«:l»90 o Jf 19 ffetf •SS^ffi*^ 
o± 5 y XJ»pR£;pj-t-5«jg-T?l4, *t*)^{l!l|j:iag$ 

ttfci-vxo«b«:ffiSB*^swa5*-crorafii-e, 

9 , r. t # "Tig left 5. 

[ 0 0 3 9 ] £ e>{C. 1 fVX3¥Grl»4. &&&Fl,Zjgi 

«/£LTV^i§-g% m&OjzZteyv XASr^KS-ar^ 

[0 0 4 0] $3 l^X8¥Gr3Wu *-OVXX 

3HF-fc2> U^XSf^i A WVXig^i: LT 
* 5 ¥— u VXfg^-ro V •'-f^W^.-C'^ $ 4VC 
^•5. rw«tptr, »3W>-XpSr1ISlf|<t-r-5ri:[Cj; 
•3. =>* h??>b =• KtaSTTIgi-^S. so 



[oo4i] Sfc, f§3.6.7,8*i6^ig<E>.fc5*::fB5n-' 

v\ »5u-vX»Gr5SrS^-t-5wi:fci:t)^JP^Srffi 

[oo4 2] m.mmmm<D£?icm5u^xm 

Gr5*SA©^&?)/-?!7>-Sr^ri-S^, »3V>-X«, $ 
4i^XS¥K:± 9&v^<!7— <oi^Xili^§r)8^5r i: 

[004 3] S§6.7*ig^fg<D.k SKfSS V^XS* 

Gr5*SjEO^!7— Sr^r-t-5ii^ X— .A l^X3£(E>|*HJ 

[0 0 4 4] «-HiS7£<i£#l«LTV>5=&^XPtt:, 
A^3fei^«rJl*f*-«fc9«(63$*5®« : SU'^X (o* 

irSiJ'-f^row-^X) ©^-c^Stvev-'Sas, rtti^ 

X, AJ»3t«ftSr«KirVl ©JSSf *^««: i. <0 ffifa $ -fr «fl 
Sf^*w>-X^^ «-v>XpSr«)*l.Tti:^o 
[ 0 0 4 S ] 

[oo46] &mmm<D=> ^xh^r^a ^*f—9\z.t$ 

»r>T, ri (i = l,2.3....)fcM&#fiB;o^8C;tTi#g<D 
Sroft^^umi), di ti = l.2.3....)<4^lft:fiS*>€)iS 
*.Ti#a<Dtt±ffiP^BKinm)Sr^U-r*JU, Ni .(i = 1, 
2,3....), vi(i = 1.2,3....)li%l^«Bl^* J »^Ti# 

(vd) =i >^ h7^->a Vt^— 

x-5 >?iz&^xmt-i-zm±.Mfsimte. &m 
m&mm&m m^m. w) ~^ffl^^Bttt«g k 
m) -m&MMmt&vtWi mmms. t) 'cw^r^fg 

©f&*t. (W) , (M) , (T) \ZM. 

fo-*S£&<Ol*M.mm (f, mm) RlTF-r^^- <FN0) 

[0 0 4 7] tt^^rHw**sftS*tfc®{i N ^B^C 

<as) xizmzfrzh<»k-rz> a ^mwoft 



(7) mi 2 0 0 3-20 2 50 0 

11 12 

<**«l> 

f = 5.6 - 13.5 - 32.6 mm 
Fno.= 2.89 - 3.38 - 3.60 

imm*m w±mmm] mmmm] ir^m . 

rl = 42.976 

dl = 0.800 Nl =1.84666 vl = 23.82 

r2 = 22.430 

d2 = 4.593 

r3 = 00 

d3 = 17.600 N2 -1.84666 v2 = 23.82 1 

r4 = 00 

d4 = 0.100 

r5 = 38.720 

d5 = 4.273 N3 = 1.49310 i v3 = 83.58 

r6 =-39.273 

* d6 = 0.100 

r7 = 19.687 

d7 = 3.169 N4 =1.48749 v4 = 70.44 

r8 = 97.433 

d8 = 0.700 - 8.404 - 14.933 

r9 =-401.970 

d9 = 0.800 N5 = 1.80500 v5 = 40.97 

rl0= 11.754 

dl0= 2.415 

rll*=-10.345 

dll=0.800 N6 = 1.75450 v6 = 51.57 

rl2= 8.268 

dl2= 2.183 N7 = 1.84666 v 7 =23.82 

rl3*=-128.925 

dl3= 14.733 - 7.029 - 0.500 

r 14 = oo 

dl4= 1.000 

rl5 = 11.027 

dl5=2.764 N8 = 1.58144 v8 = 40.89 

rl6= -9.008 

dl6= 0.800 N9 = 1.84666 v8 = 23.82 

rl7 =-39.341 

dl7= 5.038 - 1.984 - 0.800 

rl8 = 5.711 

dl8= 4.656 N10= 1.51823 v8 = 58.9 

rl9=-25.611 

dl9= 1.370 

r20*=-9.984 

d20= 1.000 Nl 1= 1.84666 vll = 23.82 

r21*= 52.924 

d21= 1.000 - 4.054 - 5.238 

r22 = oo 

d22= 1.000 N12= 1.84666 v 12 =64.20 

r23 = oo 



(8) 



4*§i 2003 — 202500 
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*llffi(rll*) 

£ = 0.10000000E+01 
A4 = 0. 3126691 1E-03 
A6 =-0.85896693E-05 
A8 = 0.43976710E-06 
A10=-0.11105729E-07 
»13ffi(rl3*) 

s = 0.10000000E+01 
A4 = 0. 2298693 1E-03 
A$ =-0.74720324E-05 
A8 = 0.42427446E-06 
A10=-0.11260356E-07 
S20ffi(r20*) 

£ = 0.10000000E+01 ( 
A4 =-0.10354297E-02 
A6 '= 0.65329318E-04 
A8 =-0.26241772E-05 
A10=-0.87823013E-08 
Sl21®(r21*) 

f = 0.10000000E+01 
A4 = 0. 68501 565E-03 
A6 = 0.1OO44586E-03 
A8 = -0. 3374579 1E-06 

<mmm> 

f = 5.8 - 13.9 - 33.7 nun 
Fno.= 2.81 - 3.19 - 3.60 

wm*m m±mmm] 

rl =716.497 
r2 = 33.821 
r3 » 37.734 
r4 =-109:452 
r5 = 21.129 
r6 = 66.295 
r7 =143.139 
r8 = 7.776 
r9*=-18.458 
rlO= 8.088 



14 



[JBtfr*(Nd)] [Ty<m 
dl = 21.000 Nl = 1.84666 vl = 23.82 



d2 = 0.185 
d3 = 3.262 
d4 = 0.100 
d5 = 2.774 



N2 = 1.77250 



N3 = 1.75450 



d6 = 0.700 - 9.397 - 15.923 

d7 = 0.800 N4 = 1.80420 
d8 = 2.935 

d9 = 0.800 N5 = 1.63854 



v2 = 49.77 



v3 = 51.57 



v4 = 46.50 



v5 = 55.62 



15 

dlO= 

rll*= 55.412 

dll= 

rl2= 60.000 

dl2= 

rl3= 9.901 

dl3= 

rl4=-9.925 

dl4= 

rl5=-52.313 

dl5- 

rl6= 6.357 

dl6= 

rl7=-14.918 

dl7- 

rl8*=-12.096 

dl8= 

rl9*=23.070 

d!9= 

r20 = 00 

d20= 
r21 = °° 

g!9ffi (r9*) 
e= 0.10000000E+01 
A4 = 0.15268782E-03 
A6 =-0.12366121E-04 
A8 = 0.62823082E-06 
A10=-0.11161301E-07 
fSllffi(rll*) 
e = 0.10000000E+01 
A4 = 0.11706904E-03 
A6 =-0.10151697E-04 
A8 = 0.61869296E-06 
A10=-0.12548399E-07 
S!l8®(rl8*) 
f = 0.10000000E+01 
A4 = 0.54152316E-04 
A6 = -0. 8610854 1E-05 
A8 = -0.88047820E-07 
A10=-0.10302489E-07 
»19®(rl9*) 
£ = 0.10000000E+01 
A4 = O.O000OO0OD+OO 
A6 = 0.15570223E-02 
A8 = 0.33082649E-04 
A10= 0.68998759E-06 



<9) 

2.231 N6 = 1.84666 
15.723 - 7.026 - 0.500 
l.tiOO 

2.672 N7 = 1.54072 
0.800 N8 = 1.84666 
5.646 - 3.013 - 0.800 
5.102 N9 = 1.61950 
0.450 

1.036 N10= 1.84666 
1.000 - 3.633 - 5.846 
1.000 Nll= 1.84666 



v6 = 23.82 

v7 = 47.20 
v8 = 23.82 

v9 = 43.14 

v 10= 23.82 

v 11= 64,20 



#§12 0 0 3-2 0 2 50 0 

17 18 



<^mm3> 

f = 5.9 - 10.5 - 16.8 mm 
Fno.= 2.94 - 3.25 - 3.80 

[tt-kBRBBi] [JB*f*<Md)] [7^»] 

rl =27.903 

dl = 0.800 Nl « 1.84666 vl = 23.82 

r2 = 9.684 

d2 = 2.530 

r3 = oo 

d3 =10.320 N2 = 1.84666 v2 = 23.82 

r4 = oo 

d4 » 0.320 

r4 = 24.919 

d5 = 2.580 N3= 1.78831 v3 = 47.32 

r6 =-21.283 ' t 

d6 = 0.403 - 6.678 - 10.403 

r7*= -18.148 

d7 = 1.500 N4 = 1.52200 v4 = 52.20 

r8*= 5.672 

d8 = 1.020 

r9 = 6.827 

d9= 1.510 N5 = 1.84666 v5 = 23.82 

rlO = 9.258 

dlO= 11.972 - 5.697 - 1.972 

rll= oo 

dl 1=0. 800 

rl2= 29.053 

dl2= 1.130 N6 = 1.80420 v6 = 46.50 

rl3=-1806.489 

dl3= 5.421 - 3.071 - 0.300 

rl4= 7.503 

dl4= 7.400 N7 = 1.71300 v7 = 53.93 

rl5=-9.631 

dl5= 1.200 N8 = 1.84506 v8 = 23.66 

rl6*= 8.937 

dl6= 1.469 - 3.546 - 7.567 

rl7*=8.000 

dl7= 2.660 N9 = 1.52200 v9 = 52.20 

rl8*=-95.401. 

dl8= 2.173 - 2.346 - 1.095 

rl9= 00 

dl9= 1.462 N10 = 1.51680 v 10= 64.20 

r20= oo 

d20= 0.700 

r21= oo 

d21= 0.750 Nll= 1.51680 v 11= 64.20 

r22= oo 

[#3*35^—*] 

Sg7B(r7*) 



19 

f = 0.10000000E+01 
A4 = 0.11276E-03 
A6 = 0.79631E-05 
A8 =-0.91259E-06 
A10= 0.26091E-07 
ff§8®(r8*) 

£ = 0.10000000E+O1 
A4 =-0.24079E-03 
A6 - 0.53357E-04 
A8 =-0.69309E-05 
A10= 0.25294E-06 
^16®(rl6^) 

£ = 0.10000000E+01 
A4 = 0.86483E-03 
A6 = 0.41209E-04 
A8 =-0.10049E-05 
A10= 0.15150E-06 
Sll7®(rl7*) 

t = 0.10000000E+01 
A4 —0.18951E-03 
A6 =-0.10984E-04 
A8 = 0.36113E-06 
A10=-0.55555E-07 
mi8®(rl8*) 

£= 0.10000000E+01 
A4 = O.40715E-04 
A6 «-O.10984E-04 
A8 =-0.55676E-06 
A10=-0.19985E-07 
<*1S«4> 

f = 5.9 - 10.5 - 16.8 nun 
Fno.= 2.94 - 3.25 - 3.80 

rl = 56.983 

dl = 0.800 

r2 = 24.330 

d2 = 1.181 

r3 = 34.3.63 

*" d3 = 3.868 

r4 = oo 

64 = 0.100 

r5 = oo 

65 = 17.000 

r6 = oo 

d6 = 0.100 



(11) 



#SI2 0 0 3—20 2 5 00 



20 



[JB3f#(Nd)] [Tv<m 

Nl = 1,84666 vl = 23.82 

N2 = 1.49310 v2 = 83.58 

N3 = 1.84666 v3 = 23.82 



21 

r7 = 28.250 

67 = 3.225 

r8 =-135.150 

d8 = 0.700 

r9 =-46.312 

d9 = 0.800 

rl0= 8.785 

dl0=2.160 

rll*=-147.496 

dl 1=0. 800 

rl2= 7.340 

dl2= 2.143 

rl3*=18.836 

dl3= 16.771 

rl4 = oo 

dl4= 1.000 

rl5 =10.812 

dl5= 2.709 

r!6 =-10.616 

d!6= 0.800 

rl7=-269.376 

dl7= 6.250 

rl8 = 6.353 

dl8= 5.087 

rl9 =-21.777 

dl9= 0.483 

r20*=-17.136 

d20= 1.000 

r21*= 15.016 

d21= 1.000 

r22= oo 

d22= 3.000 

r23= oo 

»ll®(rll*) 

£ = 0.10000000E+01 
A4 = 0.15467876E-03 
A6 =-0.18231565E-05 
A8 = 0.15399303E-06 
A10=-0.11135388E-08 
Sll3®(rl3*) 

c = O.lOOOOOOOE+01 
A4 = 0.95101733E-04 
A6 =-0.28907301E-05 
A8 = 0.22481283E-06 
A10=-0.34154234E-08 
®20B(r20*) 



(12) 

N4 = 1.75450 
9.974 - 16.971 
N5 = 1.80420 

N6 = 1.51680 
N7 = 1.84666 
7.497 - 0.500 

N8 = 1.61293 
N9 = 1.84666 
3.372 - 0.800 
N10= 1.63854 

Nil = 1.84666 
3.879 - 6.450 
Nll= 1.51680 



2 0 0 3-2 0 2 5 00 

22 

v4 = 51.57 
v5 = 46.50 
v6 = 64.20 

I 

v 7 = 23.82 

v3 = 36.9 
v9 = 23.82 

v 10= 55.62 

v 11 = 23.82 

v 11= 64.20 



(13) 
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£ = 0.10000000E+01 
A4 = -0.11037138E-03 
A6 = 0.13467767E-04 
A8 = -0.22959919E-05 
A10= 0.68751217E-07 
S!21®(r21*) 

t= 0.10000000E+01 
A4 =0.15154977E-02 
A6 = 0.51077336E-O4 
A8 = 0.39903997E-06 

<mmms> 

f = 5.8 - 13.9 - 33.7 mm 
Fno t = 2.88 - 3.22 - 3.60 

[*b-hB5fBPB] [JB3r*(Nd)] [Tiy^m 

rl =-278.560 



r2 = 36.840 



r3 = 89.393 



r4 =-108.748 



r5 = 29.005 



dl = 0.800 



d2 = 2.541 



d3 .= 4.339 



d4 = 4.339 



Nl = 1.84708 v 1 = 25.09 



N2 .= 1.83254 v2 = 41.58 



d5 = 5.289 N3 = 1.80285 v3 = 44.67 
r6 =2272727.250 



r 7 = oo 
r8 = oo 
r9 =-73.702 
rlO= 6.018 
rll*=-29.063 
rl2= 13.374 
rl3^*-19.&20 
rl4 = <» 
rl5 = 9.513 
rl6=-10.093 
r 17=- 224. 334 



d6 = 0.100 
d7 =17.000 



N4 = 1.84666 v4 = 23.82 



d8 = 0.700 - 11.189 - 18.842 



N5 = 1.83668 v5 = 41.20 



d9 = 0.800 
dl0= 2.768 

dll= 0.800 N6 = 1.84997 vfi = 39.77 

dl2= 2.418 N7 = 1.84666 v7 = 23.82 
dl3= 18.642 - 8.153 - 0.500 
dl4= 1.000 

d!5= 2.800 N8 = 1.59364 v8 = 35.72 

dl6= 0.800 N9 = 1.84666 v 9 =23.82 
dl7= 5.549 - 3.011 - 0.800 



(14) 

25 

rl8= 5.738 

dl8= 5.007 N10= 1.51291 v 10= 67.0 

rl9=-11.243 

dl9= 0.632 

r20*=-8.322 

d20= 1.000 Nll= 1.84666 vll= 23.82 

r21*= 66.762 

d21= 1.000 - 3.538 - 5.751 

r22= oo 

d22= 3.000 Nll= 1.51680 v 11= 64.20 

r23= oo 

£lll®(rll*) 
« = 0.10000000E+01 

A4 = 0.59343939E-03 i 

A6 = -0.36841550E-04 

A8 ■ 0.21291323E-05 

A10— 0.35406742E-07 

Sll3®(rl3*) 

f = 0.10000000E+01 
A4 = 0.15935681E-03 
A6 = -0. 2877691 1E-04 
A8 = 0.14421575E-05 
A10= -0.29367485E-07 
H20®(r20*) 

£ = 0.10000000E+01 
A4 = -0.55689700E-03 
A6 = -0.32361993E-04 
A8 = 0.64969499E-05 
A10= -0.27246132E-06 
3!21®(r21*) 

e = 0.10000000E+01 
A4 = 0.89605698E-03 
A6 = 0.18183227E-04 
A8 = 0.27521909E-05 

<nmm> 

f = 5.5 - 13.2 - 32.0 mm 
Fno.= 2.85 - 3.31 - 3.60 

[tt-hcgraiB] immmoid)) {r^<m 

rl = 43.319 

dl = 0.800 Nl = 1.84666 vl = 23.82 

r2 = 23.128 

d2 = 4.294 

r3 = oo 

d3 = 17:600 N2 = 1.84666 v2 = 23.82 

r 4 B oo 



115) 
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r5 = 37.893 
r6=-4 1.533 
r7 = 19.704 
r8 = 85.324 
r9 =-826.603 
rl0= 10.800 
rll*=-10.025 
rl2= 9.214 
rl3*=-54.816 
rl4= oo 
rl5= 11.377 
rl6=-9.522 
rl7=-42.037 
rl8=5.659 
rl9=-22.288 
r20*=-9.893 
r21*=49.542 
r22*= -12.004 



r23= -11. Q09 



64 = 0.100 
d5 = 3.745 
d6 = 0.100 
d7 = 2.738 
d8 = 0.700 - 
d9 - 0.800 
dl0= 2.443 
dll= 0.800 
dl2= 2.120 
dl3= 15.101 
dl4 =1.000 
dl5 = 2.747 
dl6 =0.800 
dl7= 5.373 - 
dl8= 4.776 
dl9= 1.212 
d20= 1.000 
d21= 1.000 - 
d22= 1.063 



d23= 1.000 
r24= oo 

d24= 3.000 

r25= oo 

mil®(rll*) 
£ = 0.10000000E+01 
A4 = 0.34053110E-03 
A6 =-0.10368222E-04 
A8 = 0.54287260E-06 
A10=-0.13043473E-07 



N3 = 1.49310 v3 = 83.58 

N4 = 1.48749 v4 = 70.4 
8.710 - 15.300 

N5 = 1.80500 v5 = 40.9 



N6 = 1.84666 v6 = 23.82 



7.090 - 0.500 



N7 = 1.58144 v7 = 40.8 



N8 = 1.84666 v8 = 23.82 



2.360 - 0.800 



N9 = 1.51823 v9 = 58.9 



Nll= 1.84666 v 11= 23.82 



4.013 - 5.571 



N12= 1.52510 vl2= 56.3 



N13= 1.51680 v 13= 64.20 



29 



#H 2 0 0 3-20 2 5 00 

30 



Sll3ffi(rl3*) 

* = 0.10000000E+01 
A4 = 0.23153194E-03 
A6 =-0.85426285E-05 
A8 = 0. 4880301 9E-06 • 
A10= -0.12352988E-07 
SS20&(r2O*) 

£ = 0.10000000E+01 
A4 =-0.10412611E-02 
A6 = 0.71188154E-04 
A8 —0.24406423E-05 
A10=-0.35738197E-07 
|g21®(r21*) 

t = 0.10000000E+01 
A4 = 0. 60473 152E-03 
A6 = 0.10690945E-03 
A8 —0.26833622E-06 
g!22®(r22*) 

£ = O.IOOOOOOOE+Ol 
A4 =-0.21940434E-O3 
A6 = 0.14522752E-04 
A8 =-0.10672771E-05 
<*«S«7> 

f = 5.6 - 13.5 - 32.6 mm 
Fno.= 2.90 - 3.35 - 3.60 

[ttLtffilHIB] 

rl = 41.041 

dl = 0.800 

r2 = 22.479 

62 =4.529 

r3 = oo 

d3 = 17.600 

r4 = oo 

d4 = 0.100 

r5 = 37.644 

d5 = 3.855 

r6 =-39.341 

d6 = 0.100 

r7 » 19. r f75 

d7 = 2.713 

r8 = 74.324 

d8 = 0.700 - 

r9 =645.820 

d9 = 0.800 

H0= 11.296 

dl0= 2.483 



Nl - 1.84666 v 1 = 23.82 

N2 = 1.84666 v2 = 23.82 

N3 = 1.49310 v3 = 83.5 

N4 = 1.48749 v4 = 70.4 
.730 - 15.388 

N5 * 1.80500 v5 = 40.9 



31 

rll*=-10.000 

dl 1= 0.800 

rl2= 8.828 

dl2= 2.156 

rl3*=-77.640 

dl3=15.188 

rl4= oo 

dl4= 1.000 

rl5= 11.207 

dl5= 2.728 

rl6=-9.591 

dl6= 0.800 

rl7=-45.106 

dl7= 4.948 

rl8= 5.653 

dl8= 4.666 

rl9=-24.087 

dl9= 1.205 

r20*=-11.415 

d20= 1.000 

r21*= 37.573 

d21= 1.000 

r22 =-18.126 

d22= 1.000 

r23= -20.000 

d23= 1.000 

r24= oo 

d24= 3.000 

r25= 00 

Mll®(rll*) 

£ = 0.10O00000E+O1 
A4 = 0. 3230861 1E-03 
A6 =-0.10360500E-04 
A8 - 0.50523682E-06 
A10=-0.11357030E-07 
^13ffi(rl3*) 

£ « 0.10000000E+01 
A4 = 0.231 5001 3E-03 
A6 =-0.88946474E-05 
A8 = 0.48867355E-06 
A10=-0.11733913E-07 
S20®(r20*) 

£ = 0.10000000E+01 
A4 =-0.10917547E-02 
A6 = 0.61809173E-04 
A8 = -0.28913073E-05 
A10= 0.15368950E-07 



(17) 

N6 = 1.75450 v6 = 51.5 

N7 = 1.84666 v7 = 23.82 
7.158 - 0.500 

N8 - 1.58144 v8 = 40.8 

N9 = 1.84666 v9 = 23.82 
2.087 - 0.800 

N10= 1.51823 v 10= 58.9 

Nil- 1.84666 v 11= 23.82 
3.860 - 5.148 

N12= 1.48749 v2 = 70.4 

N13= 1.51680 v 13= 64.20 



(18) 



33 

£S21®(r21*) 
£ = 0.10000000E+01 
A4 = 0.67041309E-03 
A6 = 0.96974698E-04 
A8 = 0.13977862E-06 

<mmms> 

f = 5.2 - 9.1 - 15.0 mm 
Fno.= 2.57 - 3.01 - 4.10 

(A^^ei [«_h®raPB] 

rl*=722.382 

dl = 1.000 

r2 = 11.001 

d2 = 3.538 

r3 * oo 

d3 =12.400 

r4 = 00 

d4 = 0.200 

r5 = 23.403 

d5 = 2.503 

r6 =-26.818 

d6 = 1.500 - 

r7* =-41.180 

d7 = 1.000 

r8*= 5.300 

d8 = 1.323 

r9 = 7.942 

d9 = 1.659 

rl0= 12.769 

dl0= 14.404 - 

rll = oo 

dll= 0.600 

rl2= 6.162 

dl2= 5.467 

rl3=-9.956 

dl3= 1.000 

r!4*= 13.203 

dl4= 1.843 - 

rl5* = 88,. 174 



rl6=-7.910 



rl7=-16.793 



rl8=399.321 



rl9= oo 



r20= oo 



d!5= 3.529 



dl6= 2.388 



dl7= 0.800 



d!8= 0.376 



dl9= 2.000 



Nl = 1.58340 vl = 30.23 

N2 = 1.84666 v2 = 23.82 

N3 = 1.71300 v3 = 53.93 
6.970 - 7.511 

N4 = 1.52510 v4 = 56.38 

N5 = 1.79850 v5 = 22.60 
6.289 - 1.000 

N6 = 1.75450 v6 = 51.57 

N7 = 1.85666 v7 = 23.82 
4.878 - 11.105 

N8 = 1.52510 v8 = 56.38 
1.996 - 0.519 

N9 = 1.52510 v9 = 56.38 

N13= 1.51680 v 13= 64.20 



35 



#53 2 003-202500 
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fgl®(rl*) 

t = 0.10000000E+01 
A4 = 0.90132905E-05 
A6 = 0.87911559E-08 
A8 —0.26009970E-09 
Sg7®(r7*) 

£ - 0.10000000E+01 
A4 =-0.45806830E-03 
A6 = 0.26599527E-04 
A8 =-0.77735298E-06 
A10= 0.93420183E-08 
Sl8®(r8*) 

t = 0.10000000E+01 
A4 =-0.93002236E-03 
A6 = 0.97133900E-05 
A8 =-G.29442010E-06 
A10=-0.34026342D-07 
Sll5ffi(rl5*) 

£ = 0.10000000E+O1 
A4 = 0.14135352E-02 
A6 = 0.62713097E-04 
A8 = 0. 24284 160E-05 
A10- 0.16450715E-06 
fgl6®(rl6*) 

b = 0.10000000E+01 
A4 =-0.89999894E-03 
A6 = 0.15222453E-04 
A8 — 0.11214913E-05 
A10=0.28422427E-07 



1 B9AMBl6»XlKMl-Mfl8^JRjeB-C«>9. 

tv>5o b97hebi6** (w) temmm&mmvtm. 
(m) tt*ra&^E«t#te. a) izm&te&mmvtmiz 
&vzm$Lm {&frt>m\c, a 

AJR& T (mm) I****? Ji^efl^ftlK 40 

nm <d) i*d«uc*H- skese (g) i± g m 

fc:#-*-**EiDUk (c) ttc*fc*H-6*ftiS 

ttH (SO r»Ett*fr«r*U-CV^* 0 #jAJR«EB^ 
*3l^T* fttiR (DM) y x^^/HgT-cD^&JK^ 

(DS) tt*^#^B-CO*jSiRfi«:*UTV^5 0 * 
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